2
in the appropriate volume of water to fill the pores of the support and to give the desired concentration and ratio of metals in the final product. The support (9.9g ) was added to the copper-gold solution, and the mixture stirred to give a wet solid which was equally impregnated throughout. The wet solid was dried at 100°C for three hours, followed by calcination in a 5% H2/N2 gas mixture for four hours.
Computational method
The geometry optimization of 4-nitrophenol and 4-aminophenol absorbed on Au13, Cu13 and Au12Cu1 clusters were performed based on the spin-polarized density functional theory (DFT), as implement in Vienna Ab initio Simulation Package (VASP), [2, 3] where plane waves were employed as basis with a cutoff energy of 400 eV. The model configuration we chose is a buckled biplanar model [4] (one layer has 6 atoms and the other layer has 7 atoms), which has been confirmed more stable than icosahedron. [5] To describe the core electrons interactions, projector augmented wave [6] (PAW) was employed, and generalized gradient approximation (GGA) was used as the exchange-correlation energy correction. The geometry optimization of the metal cluster/molecule were carried out at the gamma-point of the Brillouin zone. All the optimized structures were set to 10 -5 eV/atom in energy threshold and 0.02 eV/Å in force convergence. The adsorption energy of nitrophenol (aminophenol) on metal cluster can be obtained by the Equation (1). All the energies refer to optimised systems. Au on CeO2 (powder) [9] ~ 5 nm 41.7 0.31 wt% 3.6 ×10 -5 2.3 × 10 2 Cu [10] 5.6 nm 167 / 1.5 ×10 -3 7.62
E ads =E cluster +E molecule -E cluster/molecule

Catalytic performance and particle size distribution of the reference catalyst
Cu nanocubes [11] 9.6 nm 165 15 mM 1.0 ×10 -2 6.7 × 10 3
Cu polyhedrons [11] 18.0 nm 165 15 mM 5.7×10 -3 3.8 × 10 3
Au/Cu-equal on MgO (this work) 4.6 ± 1.7 nm 41.7 0.23 wt% 3.0 ×10 -4 5.8 × 10 2
